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Functional element for the attachment to a sheet metal part, 
component assembly manufactured from this and also a 
method for the attachment of a functional element to a sheet metal part 

The present invention relates to a functional element for attachment to k 
sheet metal part such as for example a nut element or a bolt element 
having a body part or head part respectively which has at its first axial 
end, if required, a circularly cylindrical part and which merges at its other 
axial end into a cylindrical rivet section, in accordance with the preamble 
of claim 1 , and also relates to a component assembly manufactured from 
the functional element and a sheet metal part in accordance with the 
preamble of claim 17. 

A functional element of the initially named kind is offered by the company 
Profil Verbindungstechnik GmbH 8b Co. KG, Friedrichsdorf, Germany, 
under the designation EMF in the form of a nut element. With this ele- 
ment a component can be attached to the side of the sheet metal part 
remote from the ring flange and indeed by means of a threaded bolt which 
engages into the thread of the nut element and clamps the component and 
the sheet metal part against one another. The element is attached to a 
sheet metal part by means of the method which is described in EP-A- 
0 713 982 in conjunction with its Figs. 16 and 17, with this method being 
claimed per se in the corresponding European Divisional Application EP- 
A-0 922 866. A functional element of the initially named kind in the form 
of a bolt element is likewise known and indeed in the form of a so-called 
SBF bolt element of the company Profil Verbindungstechnik GmbH & Co. 
KT which is described, amongst other things, in the German Patent 
34 47 006 together the associated attachment method. Both the EMF 




element and also the SBF element have proved themselves in practise. 
With the EMF element the sheet metal part is only insignificantly de- 
formed and remains, in the region of attachment of the functional ele- 
ment, at least substantially in the same plane as the surrounding sheet 
metal material. 

In contrast, with the SBF bolt, a rounded recess is produced in the sheet 
metal part and this leads to a relatively stiff attachment of the bolt ele- 
ment to the sheet metal part. 

The object underlying the present invention is to provide a functional 
element which ensures a stiff attachment to the sheet metal part, so that 
tensile forces and compression forces and also transverse forces and shear 
forces can be transmitted via the element to the sheet metal part, with the 
attachment being intended to have a long working life even with alternat- 
ing loading and not tending to the formation of fatigue cracks. Further- 
more, the invention intends to provide a component assembly comprising 
the functional element and a sheet metal part which has corresponding 
characteristics and to make available a method for the attachment of the 
functional element which ensures a high quality attachment of the func- 
tional element to the sheet metal part without being particularly compli- 
cated in its realization. In addition, the functional element should be 
suitable for an electric terminal element, for example in the form of an 
earthing bolt. 

In this application the designation "functional element" has its normal 
meaning, the examples for such functional elements are fastener elements 
such as nut elements and bolt elements which enable the attachment of a 
further component to a sheet metal part. The designation however also 
includes all other types of hollow elements which for example serve to 



receive inserted parts or as a rotatable support for a shaft as well as all 
elements which are provided with a shaft part, for example to receive a 
clip or for the rotary mounting of a hollow part. 

In order to satisfy the object a functional element of the initially named 
kind is provided in accordance with the invention which is characterized 
in that the body part is provided in the region between the first axial end, 
or any circularly cylindrically part provided there, and the rivet section 
with an at least substantially conical region which forms a contact surface 
for a corresponding conical region of a sheet metal part and in that the 
circularly cylindrical part, if present, has a diameter at the boundary to 
the conical region which is not larger than the maximum diameter of the 
conical region and thus does not form a ring flange there. 

A corresponding component assembly is characterized in that the body 
part is provided in the region between the first axial end, or any circularly 
cylindrically part provided there, and the rivet section with an at least 
substantially conical region which forms a contact surface for a corre- 
sponding conical region of the sheet metal part and in that the circularly 
cylindrical part, if present, has a diameter at the boundary to the conical 
region which is not larger than the maximum diameter of the conical 
region and thus does not form a ring flange there, wherein a conical region 
of the sheet metal part is trapped in a ring bead formed from the rivet 
section and in that the conical region of the sheet metal part contacts the 
conical region of the functional element at least substantially over its full 
area. 

This embodiment of the functional element, or of the component assembly 
formed with the functional element, thus leads to a formation in which the 
conical region of the sheet metal part contacts the conical region of the 
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body part of the functional element at least substantially over its full area. 
This construction provides a particularly stiff and firm attachment of the 
functional element of the sheet metal part and thus satisfies the subject of 
the object set out above. 

This full area contact leads to a situation in which relative movements 
between the sheet metal part and the element are largely precluded. This 
also increases the stiffness of the connection and helps avoid the forma- 
tion of fatigue cracks. 

It is particularly favourable when features providing security against 
rotation are provided in the region of the conical surface since the sheet 
metal material can be brought into engagement with these features pro- 
viding security against rotation, whereby the security against rotation is 
achieved without reducing the stiffness of the connection. The features 
providing security against rotation can, for example, advantageously have 
the form of noses and/ or recesses. 

The axial length of the conical surface should correspond at least ap- 
proximately to twice the sheet metal thickness, preferably to approxi- 
mately four times the sheet metal thickness. A dimension of this kind 
ensures that the conical region is adequately long in order to achieve the 
desired stiffness. 

The enclosed cone angle of the conical surface preferably lies in the range 
between 60° and 150°. An enclosed cone angle in the range between 70° 
and 140° and in particular a cone angle of 75° to 150° is particularly 
preferred. An enclosed cone angle of approximately 90° counts as particu- 
larly preferred. 
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It is particularly favourable when the conical surface merges via a cylin- 
drical neck part into the rivet section. This neck part is essentially not 
deformed during the deformation of the material of the functional element 
in the region of the rivet section and forms a part of the clamping recess 
for the sheet metal material in the region of the edge of the hole provided 
in the sheet metal material. The neck part can, with advantage, have an 
axial length which corresponds approximately to the sheet metal thick- 
ness and is preferably somewhat larger than this. 

The axial height of the circularly cylindrical part can be reduced to zero so 
that the end face of the conical region with the largest diameter comes to 
lie at the surface of the sheet metal part remote from the rivet bead or lies 
somewhat higher or lower than this surface. 

The possibility also exists however of making the axial thickness of the 
circular cylindrical part significantly larger than the thickness of the sheet 
metal part to which the element is to be secured. In this case the end face 
of the circularly cylindrical part remote from the sheet metal part projects 
significantly in front of the corresponding top side of the sheet metal part 
and can for example be exploited to realize a spacer function. In both 
cases the conical surface in the region of the side of the sheet metal part 
remote from the rivet bead can be executed with a relatively large diameter 
so that on the whole a large support surface is present between the func- 
tional element and the sheet metal part, whereby a favourable surface 
pressure is achieved and the transmission of forces via the functional 
element into the sheet metal part can be favoured. Particularly preferred 
embodiments of the functional element and also of the component assem- 
bly can be found in the subordinate claims. 
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The attachment of the functional element to a sheet metal part can take 
place amongst other things with a method which is essentially known 
from the German Patent 34 47 006, with the shape of the die being 
adapted to the special shape of the sheet metal part of the functional 
element. 

The invention will be explained in more detail in the following with refer- 
ence to embodiments and to the drawings which show: 

Fig. 1 a functional element in the form of a nut element partly 

sectioned in the axial direction, 

Fig. 2 a schematic representation of a sheet metal part which is 

prepared to receive the functional element of Fig. 1 , 

Fig. 3 a component assembly which is formed from the functional 

element of Fig. 1 and the sheet metal part of Fig. 2, 

Fig. 4 a side view of a functional element in the form of a bolt 

element partly sectioned in the longitudinal direction, 

Fig. 5 an end view of the bolt element of Fig. 4 corresponding to 

the arrow direction V of Fig. 4, 

Fig. 6 a perspective representation of the bolt element of Figs. 4 

and 5, 

Fig. 7 a drawing similar to Fig. 6 of the same subject but to a 

different scale and with a section plane which extends 
through a nose providing security against rotation, 
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Fig. 8 



a representation of the bolt element of Figs. 4 to 7 in the 
view of Fig. 7 but with a nut element screwed onto the shaft 
part 128, in particular for the formation of an electrical 
connection bolt, 



Fig. 9 



an end view of the bolt and nut combination of Fig. 8 seen 
in the arrow direction I of Fig. 8, and 



Fig. 10 



a partly sectioned representation of a component assembly 
which is formed from the bolt element of Fig. 8 and a sheet 
metal part. 



Fig. 1 shows a functional element 10 having a one-piece body part 12 
which has no ring flange but rather a conical surface 16 which merges 
without a ring flange into a circularly cylindrical part 14 the diameter of 
which corresponds at least substantially to the maximum diameter of the 
conical surface 16. Rounded transitions, which are technically caused by 
the cold heading process, can result in the region of the boundary between 
the conical surface 16 and the circularly cylindrical part 14 and also at 
the transition from the circular cylindrical part 14 and its free end face 39. 
Furthermore, the functional element 10 that is shown has a neck part 18 
which merges into a rivet section 20. The boundary between the neck part 
18 and the rivet section 20 lies at 22. The body 16 of the functional ele- 
ment 10 has moreover a bore 26 with a threaded cylinder 28 arranged 
concentrically to the longitudinal axis 24. At the lower end of the rivet 
section 20 in Fig. 1 the rivet section passes into a cylindrical projection 30 
which can be regarded as belonging to the rivet section 20. The bore 28 of 
the nut element 10 has, in the region of the cylindrical projection 30, a 
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region 32 with a diameter which is slightly larger than the base diameter 
of the thread cylinder 28. 

The conical surface 16 extends specifically between the boundary to the 
circular cylindrical part 14 of the functional element up to the boundary 
36 to the neck part 18 and has a cone angle a of 90° in this embodiment. 
It should be emphasized that the circular cylindrical part can in principle 
have any desired length in the axial direction 24 and the circular cylindri- 
cal part can also be missing completely so that the end face 39 of the 
functional element lies at the position of the maximum diameter of the 
conical surface 16, i.e. at 34 in Figs. 1 and 3. 

The circular cylindrical part 14 can also have a diameter which is signifi- 
cantly smaller than the maximum diameter of the conical surface 16 so 
that a step is present at the boundary 34 in Figs. 1 and 3. The part 14 
could also be formed as a part which tapers away from the boundary 34 in 
the direction away from the conical surface 16. 

The circular cylindrical part could, if desired, have a different peripheral 
shape. For example it could have a polygonal or grooved shape in plan 
view or be made conically divergent or tapering or stepped. It is important 
that it does not have any dimension at the boundary surface to the conical 
region which is larger than the largest diameter of the conical region and 
thus does not form a ring flange there. When it is made conically divergent 
the enclosed cone angle must be smaller than that of the conical region 
and irrespective of what shape it has, no extending region may be sup- 
ported at the sheet metal part and serve as a flange part. At most a few 
corners may be omitted to dig into the sheet metal part and serve as a 
security against rotation, but with a design of this kind being, if anything, 
undesired. These statements are to be taken into account in the interpre- 
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tation of the term "circular cylindrical part", i.e. this term is to be inter- 
preted accordingly. 

Features 38 providing security against rotation aire uniformly distributed 
around the conical surface and here have the form of noses which respec- 
tively extend in axial planes of the element. Eight such noses 38 providing 
security against rotation are provided here, it could however be more or 
fewer. The noses providing security against rotation could also have the 
form of recesses or noses providing security against rotation and recesses 
providing security against rotation could be provided, for example alter- 
nately around the conical surface. 

Fig. 2 shows a sheet metal part 40 which has been prepared to receive the 
functional element 10 of Fig. 1. Specifically the sheet metal part 40 has a 
conical recess 42 with a hole 44 in the base region of the conical recess. 
The cone angle of the conical region 42 of the sheet metal part 40 corre- 
sponds preferably to the cone angle a of the conical surface 16 of the 
functional element 10. The hole 44 has a diameter which corresponds to 
the diameter of the neck part 18 of the functional element 10 of Fig. 1. The 
hole 44 could also have a larger diameter, for example in the range of 0.2 
mm larger in order to enable easier introduction of the functional element 
into the hole. It would also be conceivable to make the hole 44 fractionally 
smaller than the diameter of the neck part 18 whereby the hole 44 will be 
slightly dilated on introduction of the neck part 18 through the hole 44. 
The conical shape of the recess 42 facilitates in any event the alignment of 
the functional element 10 with the sheet metal part on the introduction of 
the functional element. The axis 46 of the hole 44 is thereby aligned with 
the longitudinal axis 24 of the functional element 10. 
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The sheet metal preparation normally takes place in a press or in a station 
of a progressive tool. In a further press (or in the same press) or in a fur- 
ther station of a progressive tool the functional element 10 is then intro- 
duced into the sheet metal part 40 using a setting head and attached to it, 
with the component assembly which results being shown in Fig. 3 and 
being explained in more detail in the following. It should briefly be empha- 
sized that the attachment of functional elements to sheet metal parts in 
presses and in progressive tools or using robots or special frame devices is 
well known per se and will not be explained here in detail. 

The component assembly situation in accordance with Fig. 3 allows it to 
be seen that a ring bead 50 is formed from the rivet section 20 of the 
functional element by displacement of material of the rivet section in the 
direction towards the ring flange 14. This ring bead 50 forms, together 
with the neck part 18 which is only slightly deformed on displacement of 
the material of the rivet section for the formation of the ring bead 50, a 
clamping recess for the edge region 48 of the hole 44 of the sheet metal 
part 40 and serves for a corresponding press-out resistance in the oppo- 
site direction to the arrow direction 47 in Fig. 3. The conical region of the 
sheet metal part 40 adjacent to the conical surface 16 takes care of a 
corresponding pressing resistance. Although not shown here the dis- 
placement of the material of the rivet section in the direction towards the 
ring flange 14 takes place in a die which has a conical recess which enters 
into contact against the outer side of the conical region 42 of the sheet 
metal part, so that the sheet metal material is simultaneously pressed 
radially inwardly whereby a form-fitted engagement arises between the 
sheet metal material in the conical region 42 and the features 38 providing 
security against rotation. 



On displacement of the material from the region of the rivet section to- 
wards the ring flange pressure is exerted from above in the arrow direction 
47 onto the end face 39 of the functional element 10. Since relatively 
much material is present in the body part 12 of the functional element 
between the end face 39 and the rivet section this region of the functional 
element is not deformed so that a deformation of the thread cylinder 28 
need not be feared. The cylindrical continuation 30 of the rivet section is 
not deformed during the attachment of the functional element but rather 
only guided in a bore of the (not shown) die. During the attachment of the 
functional element of the sheet metal part a ring-like hold-down member 
can be used at the setting head which is arranged around the cylindrical 
part 14 and which presses the sheet metal part adjacent to the conical 
recess 42 against a planar ring surface at the end face of the die that is 
used, with this ring surface extending parallel to the sheet metal part 40 
in the region around the conical recess 42. It is also possible to operate 
without a hold-down member or, if present, to receive the circularly cylin- 
drical part 14 in a recess at the free end of a plunger of a setting head, so 
that the end face of the plunger lies flush with the side of the sheet metal 
part remote from the rivet bead after the pressing in of the functional 
element and thus functions as a hold-down member or presses the sheet 
metal part flat around the conical recess. 

The component assembly in accordance with Fig. 3 has amongst other 
things the advantage that a further component can be attached to the one 
or other side. For example a component can be secured to the end face 39, 
in this case by means of a bolt which, coming from above in Fig. 3, is 
screwed into the thread cylinder 28. Through the conical design of the 
region 42 of the sheet metal part and the design of the ring bead 50 the 
attachment of the functional element to the sheet metal part is so firm, i.e. 
stiff, that the attachment of a component to this end face 39 is straight 
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forwardly permissible. In this connection the height of the circular cylin- 
drical part 14, i.e. the axial thickness of this part can be selected in order 
to ensure a spacer function between the further component and the sheet 
metal part 40. If the conical part is omitted, then the end face 39 can lie 
flush with the upper side of the sheet metal part 40 or higher or lower 
than this. 

The possibility also exists of attachment a component to the lower side of 
the sheet metal part 40 in Fig. 3. In this case the bolt would be introduced 
from below into the thread cylinder 28. The component could be sup- 
ported at the lower side of the sheet metal part opposite to the conical part 
16 of the functional element 10 or at the lower side of the ring bead 50 or, 
with suitable dimensioning of the cylindrical projection 30 at the free end 
face of this projection. The cylindrical projection 30 could also serve as a 
bearing surface for a rotatable part which is likewise secured with a bolt 
which is introduced into the thread cylinder 28 coming from below. 

The Figs. 4 to 10 show a further example of a functional element in accor- 
dance with the invention here in the form of a bolt element. 

In the following description the same reference numerals will be used for 
parts which have the same shape or function as in the nut element of 
Figs. 1 to 3, but increased with the base number 100. It can be assumed 
that the previous description also applies for the correspondingly num- 
bered parts of the embodiment of Figs. 4 to 9, unless something is stated 
to the contrary. 

The bolt element 110 has a head part or body part 1 12 which corresponds 
at least substantially to the body part 1 2 of the nut element of Fig. 1 and 
the bolt element has moreover a shaft part 113 which extends away from 
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the top side 139 of the circular cylindrical part 114. The shaft part 113 
carries a thread cylinder 128 and ends in a guide spigot 129, for example 
in accordance with EN ISO 4753. 

The circular cylindrical part 114 merges in this example via a ring-like 
transition 134 into a conical contact surface 116 which directly merges 
into a rivet section 120 which is equipped here at its lower end 121 with 
piercing and riveting features which can in principle be identical to the 
piercing and riveting features of the customary SBF bolt, which however 
preferably has the form in the German patent application 101470076.2. 
I.e., one can imagine the bolt element in accordance with Figs. 4 to 7 in 
such a way that now no neck part is provided, which is basically also 
possible in the embodiment of the functional element in accordance with 
Figs. 1 to 3. On the other hand, the upper region 1 18 of the pierce and 
rivet section 120 is here at least substantially not deformed, as can be 
seen from Fig. 7, so that this region could, optionally, be termed a neck 
part. 

In similar manner to the embodiment of Figs. 1 to 3 features 138 provid- 
ing security against rotation are provided here which here have the form of 
noses. It would also be possible to replace the noses 138 providing secu- 
rity against rotation in accordance with Figs. 4 to 10 with recesses provid- 
ing security against rotation which could have the same shape as the 
noses that are shown but which present themselves as recesses in the 
conical surface 116 instead of raised portions. 

One notes from Fig. 10 that the upper end face 139 of the head part 112 
of the bolt element lies significantly proud of the plane of the top side 140' 
of the sheet meted part 140. 
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This is in particular of advantage when, as here, the functional element is 
intended as an earthing bolt, with one or more eyes or forks of current 
transmitting cables being clamped between the lower end face 160 of the 
nut 162 in Fig. 10 and the end face 139 (not shown). 

It is a special feature of the earthing bolt of Figs. 4 to 10 that it is intro- 
duced into the sheet metal part in self-piercing manner with the nut 162 
screwed on, using the method which is described in the above-mentioned 
patent specification 34 47 006, with the plunger of the setting head press- 
ing against the ring surface 164 of the nut element. The nut element is 
screwed onto the bolt element and tightened before its attachment so that 
on subsequent painting of the component assembly consisting of the sheet 
metal part 140 and the bolt/nut combination 110, 162, or during the 
application of another protective coating, the paint or the protective coat- 
ing does not contaminate the thread in the region between the nut ele- 
ment and the bolt element and thus cannot lead to an increased electrical 
resistance in this region. The spanner to tighten the nut element 162 
engages at the tool engagement flanks 168. 

Furthermore, the outer diameter of the end face 160 of the nut element 
162 is made fractionally larger than the end face 139 of the bolt element. 
In this way it is ensured that no paint or other protective coating can 
contaminate the end face 139, so that on attachment of a cable shoe the 
latter always lies in close contact with this end face an a high quality 
electrical contact is present here. If the diameter of the end face 160 were 
to be smaller than the diameter of the end face 139, then the danger 
would exist that a paint deposit at the outer periphery of the end face 139 
could prevent the cable shoe contacting this surface intimately. 
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The nut element can be embossed at positions such as 166 so that during 
the transport of the unit consisting of the bolt and nut element 1 10, 162 
the nut element 162 is not lost. 

A protection of this kind can also be achieved in other ways. For example 
the pitch of the thread of the nut element can be selected to be fractionally 
different than the pitch of the thread of the bolt element. It is however also 
sufficient to tighten the nut element firmly when the surfaces 160 and 139 
lie in close contact with one another. 

After the manufacture of the component assembly consisting of the sheet 
metal part 160, the bolt element 110 and the nut element 162 and option- 
ally after installation of the component assembly into a vehicle body and 
subsequent painting the nut element is loosened and optionally un- 
screwed in order to firmly clamp a cable shoe or a plurality of cable shoes 
or a flange of a conductive housing or the like between the end face 160 of 
the nut element 162 and the end face 139 and to provide the required 
conductive transition from the bolt element 110 and from this to the sheet 
metal part 140. If desired a shaped projection with a special profile can be 
provided at the part 1 14 or at its end face 139 in order to prevent a rota- 
tion relative to the bolt element of a cable shoe having an opening of 
matching shape. On provision of such a projection the cable shoe is 
clamped between the end face 160 of the nut element and the end face of 
the projection, the shape of the projection and that of the opening of the 
cable shoe prevent mutual rotation of these components. 

Although, with an earthing bolt, the end face 139 of the head part 112 
should have a significant spacing from the top side of the sheet metal 
part, i.e. to the side of the sheet metal part which is remote from the rivet 
bead 150, this is not essential with other bolt elements. The end 139 can 
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namely be significantly set back relative to the top side of the sheet metal 
part, i.e. lies significantly below the top side of the sheet metal, and indeed 
optionally by more than the sheet metal thickness, although this would 
not normally be desired. Normally the desired state would be such that 
the end face 139 lies flush with the upper side of the sheet metal part 140 
around the conical recess, since this state favours the screwing on of a 
further component. The explanations given above likewise apply to the nut 
element of the Figs. 1 and 3. 

Since the bolt element of Figs. 4 to 10 is introduced in self-piercing man- 
ner into the sheet metal part, using the method in accordance with the 
German patent 34 47 006, the rivet section 120 is beaded over after the 
piercing of the sheet metal part 140 by means of a corresponding shaping 
surface of the die that is used, so that it adopts the rounded shape 150 
which is shown in Fig. 10. In this arrangement the sheet metal part is also 
deformed in the manner which can likewise be seen from Fig. 10. On 
piercing of the sheet metal part a piercing slug 160 arises which, as de- 
scribed in the above-named German patent, is firmly clamped within the 
cylindrical recess 132 in the rivet section 120, whereby, on the one hand, 
the problem of removing the piercing slug 160 is avoided and, on the other 
hand, an increase stiffness is achieved in the region of the head part 112. 
The conical recess 142 in the sheet metal part 140 arises during the 
punching out of the punching slug in the correspondingly shaped die, as 
can be read in the patent specification 34 47 006. 

The sheet metal material 148 from the edge region of the pierced opening 
is here clampingly received in the beaded over rivet section 120. When the 
end face 139 of the head part 1 12 of the bolt element 1 10 is flush with the 
top side of the sheet metal part or is fractionally set back relative to the 
latter, then, on screwing on a further component which lies flat at the end 
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face 139 and at the surrounding sheet metal a compressive stress is 
generated in the conical region 142 between the top side of the sheet 
metal part and the clamping recess for the edge region 148 of the pierced 
hole formed by the rivet section 120, optionally together with the "neck 
part" 118. 

Although the design of the rivet section 120 of the bolt elements in accor- 
dance with Figs. 4 to 10 has to be executed in correspondence with the 
rivet section of a SBF bolt or of an improved SF bolt (DE 10147076.2) this 
is not essential. One could for example design this region in accordance 
with the design of the rivet section 20 of the functional element of Figs. 1 
to 3 and attach the bolt element in accordance with Figs. 4 to 10 to the 
sheet metal part 40 with the same process that was described in conjunc- 
tion with Figs. 1 to 3. The possibility likewise exists of providing the func- 
tional element in accordance with Figs. 1 to 3 with a cylindrical rivet 
section in accordance with the rivet section 120 of the bolt element of Figs. 
4 to 10 and of attaching the nut element in the sheet metal part either in 
self-piercing manner or using a preceding hole punch in manner known 
per se. 

The rounded end 138' of the noses 138 providing security against rotation 
ensure that the sheet metal part is not impermissibly cracked during the 
stamping in process, so that fatigue cracks in the sheet metal part at the 
positions of the noses providing security against rotation, i.e. at the posi- 
tions of the radial projections 150' are not to be feared. 

Although the bolt element 110 of Figs. 4 to 10 is introduced in self- 
piercing manner the element can equally be inserted into a pre-holed 
component if this is desired. 
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An advantage of the functional element of the invention lies in the fact 
that with one element a broad range of sheet metal part thicknesses can 
be covered, so that for example the functional element of Figs. 1 to 10 can 
be used with sheet metal parts with thicknesses in the range from 0.6 mm 
to 3 mm or indeed up to 4 mm. These thickness statements should not be 
understood restrictively and are also not restricted to the embodiments of 
Figs. 1 to 10. 

The functional elements described here can for example be made from all 
materials which achieve the strength class 5.6 or higher. Such metal 
materials are normally carbon steels with 0.15 to 0.55 % carbon content. 

In all embodiments all materials can be named as examples for the mate- 
rial of the functional elements which, in the context of cold deformation, 
achieve the strength values of class 8 in accordance with the Iso standard, 
for example a 35B2 alloy in accordance with DIN 1654. The so formed 
fastener elements are suitable amongst other things for all commercially 
available steel materials for sheet metal parts which are capable of being 
drawn and also for aluminium or its alloys. Aluminium alloys, in particu- 
lar those with higher strength can be used for the functional elements, for 
example AlMgS. Functional elements of higher strength magnesium alloys 
such as for example AM50 also come into question. 



